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# Hybrid Common Coll

-Field: Bmax=11T @ 4.3K
-Current: 15.4 kA
-Good field region: DB/B<10+@ f <1cm
-Design: two-layer block type

two-bore common coil
-Hybrid: NbSn - NbTi
-Horizontal bore gap: 30 mm
-Coil cross-section per bore 11+16 cm?
-Strand: Nb,Sn, f 0.7 mm,

Jc = 2kA/mm?-10% @ 12T, 4.2K
-Cable: N=40, 1.18* 15.0 mm? (rect.)
-Insulation: E-glass tape and Kapton
-React & Wind technique for NbSn
-Fermilalb/LBNL/BNL collaboration
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# Hybrid Common Coll

Hybrid design: 2035 %

==> reduce the use of Nb3Sn, T
React and wind:
==> use E glass tape (cheaper and thinner than S2 glass),

==> use materials and assembling procedures to reduce
costs,

No auxiliary colls:
==> simple assembling and mechanical design.
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# M echanical design

Total magnetic force on 1 quadrant In.__|Out.
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e Mechanical analysis
e of the coil-package

s 5.5 10 Conclusion:
FEB
égé{%;;;&um outer coil protection scheme: interlayer sheet
o ] (steel, >3 mm), outer coil spacers(Cu, >3 mm)
EFACET=1 . . -
svEmsLar measur esto prevent coil bending: coils of equal
A :gé???éé height,
[ | 5 . . . .
. o vertical pre-stress, mainly in the outer coil (~ 50
100
el MPa)
=gE horizontal pre-stress, mainly in the upper part of
| a0 the inner coil (~ 60 M Pa)
rigid yoke
ANEYS 5.5.18F
M ::Iﬁl’::.i-;gu.lﬂﬁl
[hiTmecT] prestress, oooldown to d.ZK and Lorentzforos E?E:EE
FE-simulation of optimized coil- e
package at operating conditions. See Ere i

outer coil protection scheme at work.

L orentz forces reacted by
infinitely rigid coil
boundaries
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Skin, 10mm thick
C-shape yoke
Spacer lamination

Y okeisland

Gap control spacer

M echanical design

E

mETs 5. 5.187
mMa3 16 2000
17:12:30

HODAL EGLUTIAON

LVRES =Hat
oen =.445161
8rM =, 635307
B =7 781
-BE35sO7
1.507
2.379
3.151
3.972
q.594
5.46p8
B.2348
7.009
7.781

B000OBO0EN

Coils under magnetic forces (stressin Kg/mm2)

Maximum Equivalent Stress (MPa)

after welding 4.2 K Max field
Inner coil 43 120 72
Outer coil 60 50 78
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M echanical design

hM=Y¥E 5.5.1EP

EHE¥E §5.5.
:.n:.ffa EEIIJ:IED Me=y 03 2000
12:28-25 L2:18:02
RODAL EOLUTION NGDAL BOLUTIOR
ETER=1 STEP=1
R =1 BUWE =1
TINE=] TILME=3
SR [AWE] 2K [BYE)
BowaprGraphlos Ra¥aI=0
EFACET=1 PowarCraphios
BWF.ES=Mal EF&ZET=1
Ohe. =. 716199 RVRES =Mat
EMN =_[03E352 C¥H =.hTRETH
M =32.307 SKN =-1Z.481
HEGIE arH =17.018
036352 NET
| | 1z
d.622 12,4591
E T.208 = -8.212
= 10,7493 = 5.833
= 14378 = =1.h55
== 17,594 = 624151
== 21.55 = a.%03
== 25.136 == 7.182
= 20.721 = 10,46
32.307 ] 13.75%
17.018
Equivaent stressat 11 T (Kg/mmy) Horizontal stressintheyoke at 11 T (Kg/mm?)

Seqv, MPa 11 tesla
Spacer 145 Max tensile stress in iron yoke is 170 MPa.

lamination Rounded shape and further optimization should

C-Yoke/Y oke 180/157

idand reduce it lower than 140 M Pa.
skin 335
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inner coil

inner coil

inner coil
M @ter coil

inner coil

~\

Gter coil

<= outer coil
outer cail
C ) inner coil
<~
P

inner coil )«

G‘ter coil 8
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o

- M echanical design

Alternative mechanical designs under
devel opment:
Y okewith vertical gaps
+ modular coails,
+ simple assembling,
- requires thick skin,
- coil motion ?

Scissor s laminations with wedgesto
compensate thermal contraction

+ modular colils,
- tensile stress in the iron.

Wedges
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# Conductor development
GOALS:

Optimization of cable design, cabling and reaction

procedure
ITER wires, different cable designs

Choice of conductor (ITD, MJR, PIT)
short sample bending degradation tests.

Cable Wirediam. Subel. No. of Width  Thickness* Cabledegr. @ 12T

mm strands mm mm w-w/0 core
A 0.5 - 57 15.0 0.85 5% -
B 0.7 - 41 15.0 1.22 7%-7%
C 0.3 6+1 36 15.0 1.51

* Does not include stainless steel foil (0.025 or 0.013 mm thick)
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Detail of cable broad .
face open to show “ -

the core

Strand: f = 0.3 mm

Subelement : 6*1 &%

Cable: 36 subelem.

5/24/00



# Conductor tests

800

Cables: 200

- Samples reacted straight and 2 o0
bent, = 500
- Sample holder can be used both § 400
at BNL and at NHMFL, g 00
- first measurement: June 00 © 200

l 100

NO bending
\Q'i sample holder

0.15% bending

T NO bending
SS sample

Ti sample holder

T holder

el
e

7
0.15% bending
SS sample holder

8 9
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Magnetic Field (T) I
Strands:

- |c degradation of wires
measured using Fermilab
ss-test facility,

12






# Cable sample holder assembling
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# Practice colls

Practice coils will be produced in order to develop

al assembling procedures: |
cable reaction,
Insulation, >
wind "9 L 4
SpIiCGS, = A
impregnation,

Conductor: o using ITER strands,
Production of firstpractice coil should start in July.
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2% Coil test facility ??

Simple mechanical structure to
test 2 NbSn colls: e et
10 mm gap, gk Vane
23 KA.,

75T

ROXIE:: S
. Ambrosio - VLHC Magnet Workshop 16
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Status and plans

First conceptual design is ready and alternative designs are under
study.
React-and-wind technology R& D is underway
Goals for this year:
finalize mechanical design
select cable
fabricate test coils (start mid-June)
assemble a mechanical model (winter 00-01)

Fabrication of the first short model is expected to start during spring
2001,

Goadl: test the first model in summer 2001.
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